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1 » (Previously Presented) A magnetoresistive random access memory (MRAJvI)^unit J 
comprising: 

a substrate; 

a plurality of transistors formed on said substra:es each of saidjpjluraiity of transistojrs . 
being a field-effect transistor comprising a jBurst source/drain electrode^ a second source/drainl 



electrode and a. gate electrode; 

a plurality of active areas defined in^a common 
ferromagnetic recording layer, a free magnetic reading 



memory block comprising a : 
layer, a non-magnetic space layer 



between said ferromagnetic recording layer and said fir se magnetic reaiSijdg* layer; 

a plurality of contacts, each of said plurality of contacts electrically connecting a _"_ _ 

respective one of said first source/drain electrodes witti a corresponding one of said plurality pf 

I 

active areas; and | 

i 

a common electrode in electrical contact with said plurality of contacts through said 

I 

common memory block, said common electrode servixlg as bit line for said first sbiuice/dirain " 
electrodes; 

wherein each of said plurality of active areas fqrms an effective ma^etoresist 
element; and 

wherein each of said plurality of transistors is controUable to'clectrically activate" a 
corresponding one of said plurality of contacts and thereby to write/read a data bit iiito/Irom ' 
said feiroma^etic recording layer at a respective one |)f said effective magnetoresisti^ 
elements. 



3 
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2. (Original) The MRAM unit as claimed in claim 1, wherein saicj cojcrespohdin&Qiieil 
said plurality of contacts is electrically activatable by rieans of electrically connecting said 
respective one of said first source/drain electrodes with said corresponding second source/drain 
electrode. 



3, (Original) The MRAM unit as claimed in claim 1^ wherein a plurality of bit Unes is . 
in electrical contact with said second source/drain electrodes, !* . . 



4. (Original) The MRAM unit as claimed in cla^ 1, wherein a plurality of word lines 
is in electrical^ contact with said gate electrodes. 



5. (Original) The MRAM unit as claimed in clalim 1, wherein a.common auxilisiy , 



electrode is provided in electrical contact between said 
memory block. 



common electrode and said comixion 



ml « ■ 



I 

6. (Original) The MRAM unit as claimed in clalim 1, wherein a coromon digitalline is ; 
provided next to said conunon electrode on an opposite side of sa;d corojnop electrode wii^^^^ 



respect to said common memory block. 



7. (Original) The MRAM unit as claimed in clj im 6, wherein said cpinmori digital liiie 
is electrically insulated jfrom said common electrode. 
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8. (Original) The MRAM unit as claimed in claim 1, wherein said ferromagnetip 
recording layer is provided between said common elec rode and said non-magnetic space layer 



9. (Currently Amended) The MRAM unit as clzjimed in claim .! wherein m ele<3rii^Uy. . 
insulating confinement layer comprising a plm^ality of openings corresponding to said plurality 



of contacts is provided between said common memory 



block and said plurality of contacts, , 



10, (Original) The MRAM unit as claimed in claim I, wherein said ferromagncjfic. . . 



recording layer is a synthetic antiferromagnetic pinned 



muiti-layer comprising at least two 



antifefroniagrietically coupled ferromagnetic layers pijcjned by an anfij^omagnetic (ApM) 



I 



layer. 



1 L (Original) The MRAM unit as claimed in claim 1, wherein said ferroraagneHc 



recording layer is a hard magnetic layer. 



12. (Original) The MRAM unit as claimed in c) 
recording layer is a ferromagnetic layer coupled with a 



13. (Original) The MRAM unit as claimed in c aim 1, wherein said common mf mory 
block further cpmprises a template layer next to said plurality of contacts and a cap layer next 
to jsald coronxon electrode. 



aim Ij wherem^sadd ferroma^ 
hard magnetic layer. 
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14. (Original) The MRAM unit as claimed in cMm 13, wherein at least one of s*dd 
template layer^ said cap layer and said firo magnetic la^er is a miiM-synlhetic ferrunagnetic 
layer. 



15. (C^iginal) The MRAM unit as claimed in cljaim 1, wherein saidphvality of .contaQ^ 
is arranged in fonn of an array. 



16. (Qriginal) The MRAM unit as claimed in claim 6, wherein said commpp, digital, line., 
is adapted to cause a magnetic j&eld in said ferromagne ic recording layer at an activated one of 
said effective magnetoresistive elements upon a currenx passing ttoou^ said conunon distal _ 
line. 



17. (Original) The MRAM unit as claimed in cljaim 1, further comprising in 
heat element adjacent to each effective magnetoresistive element. 



case a 



1 8. (CSiginal) iTie MRAM unit as claimed in cjjaim 1, wherem said commc^^^ 
block is a stadced current-peipendicular-to-plane (CPPj) structure such as a magnetic tuimel 
junction OVITJ). or a CPP spin- valve (SV). 



19. (Previously Presented) A method of writing data in a MRAVI unit which comprises 

! 

a plurality of transistors on a substrate, each of said plurality of transistors being a field-effect 

! 

transistor aad comprising first and second source/drainj electrodes and a gate electrode,]a ' _ 
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plurality of active areas defined in a common memory 



block which is.eJectrically connected to 



each of said first source/drain electrodes through in each case one of a plurality of contacts, a 



■ • 



conmion electrode electrically contacting said plurality 



of contacts through said common. 



memory block, and a common digital line provided electrically isolated next to said common, 
electrode on an opposite side of said common electrode with respect to said cx^mimon tnemp;y 
block, said common memory block comprising a ferromagnetic recor{^ng layer, a free 
magnetic reading layer, a non-magnetic space layer between said ferromagnetic recordnig layer 
and said jfree magnetic reading layer, said method comprising; 

controlling said plurality of transistors for electrically activating a corresponding_qne of 
said plurality of contacts, thereby electrically activating a respective active area of said 
plurality of active areas, said activated respective active area serving as effective 



magnetoresistiVe element; 

raising the temperature of said ferromagnetic recording layer at said effective 
magnetoresistive element to approach or exceed its critical temperature independently of other 



active areas, thereby reducing the cocrcitivity of said ferromagnetic recording layer at s^id 



effective magnetoresistive element; and 



writing a magnetisation state representing a bit 



of said data in said ferromagnetic 



recording layer at said ejSective magnetoresistive elempnt by passing a current through[said 
common digital line. 



4 4 • • • 



20. (Original) The method according to claim 1 9, fiirther comprising cooling down said 



ferromagnetic recording layer at said eflFective magnetoresistive clement to nearly ambient 
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temperature after writing said magnetization state in 3a id ferromagnetic recording layeji ^t said 



effective magnetoresistive element. 



21. (Original) The method according to claim ll9, wherein raising the temperature .of 
said ferromagnetic recording layer at said ejffective magnetoresistiive element to above its . _ . 



critical temperature independently of other active areas 



further comprises passing a heating 



current paitly through said common electrode, completely through said ejBEective 
magnetoresistive element, completely through said activated conrespqnibag qn^ of said_ 



plurality of contacts and completely through said contrpUed one of said plurality of trajjsistors 

I 

via. said corresponding jBrst aiMJ second source/drain eli^ . 



22. (Original) The method according to claim 2|l, further comprising passing said 

i " ' . 

heating current through a heat element being thermallyl coupled to said effective 



'I 



magnetoresistive element* 



23. (Original) The method according to claim 21, further cbmpfisihg electricAll^^^ 



confining said heating current by means of providing an electrically insulating corfihement ' 

I 

layer comprising a plurality of openings corresponding to said plurality of contacts between " 
said common memory block and said plurality of contacts. 



24. (Original) The method according to claim 119, wherein cdritrolMg saidplurali^y^ of 



transistors comprises applying a control voltage to said gate electrode of a reispectiye one of ' 



8 



PAGE 11/15 ' RCVD AT 2/13/2008 5:38:38 PM [Eastern Standard Time] ' SVR:USPTO€FXRF-5/10 ' DNIS:2738300 ' CSID:7038946430 ' DURATION (mm-ss):02-08 



Best Available Copy 



DAVIDSON BERQUIST 



Fax:7038946430 



Feb 13 2008 17:41 



P. 12 



Application of: ZHENG, Yuankai et al. 
Filing Date: November 28, 2006 
Application S:.N.: 10/577^16 



4 . _ 



said plurality of trajasistors and applying a voltage difference to said fi^st .and. second 



• ••■ • • 



sotiixje/drain electrodes of said respective one of said p 



urality of transistors. 



25. (Previously Presented) A method of perfomjiing a read operatiDn in a MRAM umt 

. * 

which comprises a plurality of transistors on a substxat^, each of sadd plurality of ii^istors " 
being a field-effect transistor and comprising first and second source/draia electrodes and a 



gate electrode, a plurality of active areas defined in a ccpramon memory block which is * 

[ 

electrically connected to each of said first soinrce/drain blectrodes through in each case one.ola 

plurality of contacts, a common electrode electrically c|)ntacting said plurality of contacts 

j 

through said common memoiy block, and a common digital line provided electrically isolated 
next to said common electrode on an opposite side of said common electrode with respect to 



•t T « ■ « • 



said common memory block, said common m«nory block comprising a feiromagnetic )_ 
recording layer, a free magnetic reading layer, a non-magnetic space layer between said ^ 
ferromagnetic recording layer and said fi'ee magnetic reading layer, said method comprising:. 

controUmg said pluraUty of transistors for elect ically activating a correspbiiding one of 

* 

saidplurality of contacts, thereby electrically activating a respective s^^ 

plm^lity of active areas, said activated re&pecti 'Z'J'.. Z.I.' 



magnetoresistiye element; 



14 aa* I 



line, thereby adjusting all 



applying a current through said common digita! 
magnetization states in said free magnetic reading layejr; and ' ' '" " " 

determining the magnetization state of said ferijomagnetic recording layer at saiS 
effective ma^etoresistive element, wherein the resistance states of said ferromagnetic. 
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" U 1*' ^ 



recording layer at said effective magnetoresistive element are dependent on 1^^ relative ai^igles 

between the magnetization vectors of said fisrromagnetic recording layer at said eflfectiye 

I 

magnetoresistive element and of said free magnetic residing layer. 



• • t 



26, (Original) The method according to claim 2j5, wherein controlling said plurality of 



transistors comprises applying a control voltage to said 



gate electrode of a respective one of 



said plurality of transistors and applying a voltage difference to said first and second 



source/drain electrodes of said respective one of said p 



urality of transistors. 



• • • 
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